Identification of naturally processed CD4 T cell epitopes from the prostate-specific antigen kallikrein 4 using peptide-based in vitro stimulation.
Kallikrein (KLK)4 is a recently described member of the tissue kallikrein gene family that is specifically expressed in normal and prostate tumor tissues. The tissue-specific expression profile of this molecule suggests that it might be useful as a vaccine candidate against prostate cancer. To examine the presence of CD4 T cells specific for KLK4 in PBMC of normal individuals, a peptide-based in vitro stimulation protocol was developed that uses overlapping KLK4-derived peptides spanning the majority of the KLK4 protein. Using this methodology, three naturally processed CD4 epitopes derived from the KLK4 sequence are identified. These epitopes are restricted by HLA-DRB1*0404, HLA-DRB1*0701, and HLA-DPB1*0401 class II alleles. CD4 T cell clones specific for these epitopes are shown to efficiently and specifically recognize both recombinant KLK4 protein and lysates from prostate tumor cell lines virally infected to express KLK4. CD4 T cells specific for these KLK4 epitopes are shown to exist in PBMC from multiple male donors that express the relevant class II alleles, indicating that a CD4 T cell repertoire specific for KLK4 is present and potentially expandable in prostate cancer patients. The demonstration that KLK4-specific CD4 T cells exist in the peripheral circulation of normal male donors and the identification of naturally processed KLK4-derived CD4 T cell epitopes support the use of KLK4 in whole gene-, protein-, or peptide-based vaccine strategies against prostate cancer. Furthermore, the identification of naturally processed KLK4-derived epitopes provides valuable tools for monitoring preexisting and vaccine-induced responses to this molecule.